Abstract: Eliminating health disparities in racial/ ethnic minority and underserved populations requires a paradigm shift from biomedical approaches that are disease-focused to a health equity framework that aims to achieve optimal health for all by targeting social and structural determinants of health. We describe the concepts and parallel approaches that underpin an integrative population health equity framework and present the experience of NYU Center for the Study of Asian American Health (CSAAH) in applying the framework to guide its work. Applying an integrative framework has deepened our community engagement efforts, our understanding of the multi-level contextual factors that influence health, and our capacity to advance health equity for Asian American communities through actionoriented research and policy. This framework and experience is applicable to researchers and community members working with other underserved populations.
H ealth inequalities and health inequities are terms often used interchangeably for describing a disproportionate burden of disease in some communities and the factors that affect both population health and disparities. 1 Notably, these terms represent two distinct dimensions along the continuum of improving health outcomes for all populations. 2 Research on addressing health inequalities, often referred to as health disparities research, is associated with closing gaps in health status between vulnerable and non-vulnerable populations. 3, 4 In contrast, addressing health inequities employs a social justice lens that requires a deeper focus on engaging communities, employing a life-course perspective, and tackling the structural determinants that produce social and health inequalities. 5 Interventions to lessen health disparities have been tailored to reach special populations, and in this sense grapple with the social and environmental context by which health disparities emerge; however, they are often limited in their effect on structural determinants of health. 6 Health inequities research, on the other hand, seeks to effect change in populations with health disadvantages by focusing on structural determinants, such as policies and systems that improve access to care or environmental interventions to improve the built environment, [7] [8] [9] as well as incorporating the life-course approach through early intervention programs for at-risk communities. 10 Recent calls for advancing a national health equity agenda 11 reflect a nuanced shift to achieving the highest attainment of health for all, thus simultaneously moving towards the vision of improving total population health and reducing health inequities. While research has focused primarily on documenting health disparities, there is limited work on developing strategies to address the complex elements needed to achieve health equity. Three areas merit greater attention: 1) developing targeted interventions for addressing disparities through increased awareness, education, and behavioral change targeting all perspectives and stakeholder groups; 2) working with multiple health and non-health sectors for health improvement of all populations, with a focus on at-risk communities; and 3) developing targeted strategies that address structural determinants related to health inequities that are rooted in social position, racism and discrimination, and access to social and health resources.
Population health interventions often concern policy, systems, and the environment (PSE), focused on upstream interventions for reaching the wider population and yielding broad improvements in outcomes. Often these strategies and interventions are based on research conducted in the majority population-largely White and middle-class. Thus, in some cases, population-wide strategies have had limited impact on eliminating the gradients in health and have instead widened the health disparities gap. 12 Strategies to bridge these frameworks call for a coherent and integrated paradigm for advancing both population health and health equity. We propose an integrative population health equity framework that draws upon and incorporates several approaches for advancing health equity. We define the different models and approaches, and present examples from the experience of the NYU Center for the Study of Asian American Health (CSAAH) of inequalities and inequities affecting New York City (NYC) Asian American populations (See Box 1).
Definitions and implications: Health inequality, health inequity, health equity, and population health. Several major concepts of health inequality, health inequity, health equity, and population health have informed our work and are defined below.
Health inequalities and health inequities. Health inequality refers to a known disparity in health status or access to care imposing a disproportionate burden of disease or utility of services upon some people or groups within a population. 13 In contrast, a health inequity reflects the social justice lens of defining a disparity that is avoidable, unjust, and unfair. In essence, a moral value judgment is attached to the drivers of health inequities. Although health inequalities and health inequities are not the same, both terms have been used interchangeably with the discourse commonly infused with concepts related to social structure, institutional and environmental racism, and neighborhood disadvantage.
Health inequities are best understood within a complex, multi-level framework that incorporates determinants that are both social-including normative and cultural values-and structural-including factors that influence social position, access to quality education, and residential segregation.
14,15 Addressing health inequities begins, then, with understanding the challenges that often occur at birth, that continue on in early childhood and adolescence, and evolve into greater likelihoods of pervasive social and health disadvantages in adulthood and in future generations of children born into this cycle. Critical to understanding the confluence of these factors on each other and on future generations of children requires a life-course perspective. 16 This approach relies on the strength of partnership building, community mobilizing, and developing shared goals and initiatives with non-health sectors and policymakers to systematically address and eliminate social and structural inequities across the lifespan. 8, 17 In contrast, reducing health inequities requires a targeted focus on tackling social determinants of health that are structural in nature at the PSE level 8 16, 18 For example, CSAAH supports advocacy and policy change efforts for improved access to basic healthcare, education, and other social programs (such as early childhood) for socially vulnerable and immigrant populations. These efforts are rooted in a worldview towards altering the conditions and risks that occur across the lifespan and that engender social and health inequities for entire communities and future generations of children. 5 Health equity and population health. Health equity aims to achieve the highest attainment of health for all populations. The population health approach recognizes that there are multiple determinants of health. 19 Kindig and Stoddart define population health as "the health outcomes of a group of individuals, including the distribution of such outcomes within a group. " 20[381] Central to both health equity and population health frameworks are that they underscore the significance of understanding and addressing the social (and structural) determinants of access to care, health status and health inequities through community-engaged and multi-sectorial approaches. Secondly, both frameworks promote the use of models that bridge the space between socially vulnerable and medically underserved communities with complex health care delivery systems-emphasizing the need to strengthen connections between medicine and public health.
21
The health impact pyramid: A population health equity strategy. Dr. Thomas Frieden, Director of the Centers for Disease Prevention and Control (CDC), outlines a five-tier health impact pyramid demonstrating the outcomes of varying types of public health interventions-moving from high population impact and low individual focus at the base of the pyramid, to lower population impact and high individual focus at the top. 22 Although addressing socioeconomic factors and PSE levels have the greatest potential population impact, Frieden notes that such efforts often face significant barriers, particularly in political commitment and will. In addition, different types of interventions may be the most effective or feasible in any given context and for different public health issues. Frieden therefore recommends implementing interventions at each of the levels to maximize synergy, public health impact, and long-term success. 22 Moreover the CDC's Division of Community Health, 13 formed under Dr. Frieden's leadership, includes a population-wide approach to achieve health equity as one of its three core principles and recognizes the need for the use of a twin approach that encompasses both targeted interventions for socially vulnerable and medically underserved communities and population-wide interventions using a health equity lens to maximize health impact. [23] [24] [25] The other two core principles are focused on maximizing public health impact and the use and expansion of the evidence base.
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Approaches applied in the integrative population health equity framework. The integrative population health equity framework draws on six main approaches and models: the social determinants of health, the life-course perspective, community-based participatory research (CBPR), social marketing, health in all policies, and bridging clinical practice and community-based health promotion.
Social determinants approach. This perspective recognizes that the conditions in which people live, work and play are primary drivers of health inequalities and inequities. 27 Social determinants include socioeconomic status, social structure, social position, racism, and discrimination as well as factors such as housing, transportation, political environment, and cultural beliefs and norms. These individual and socioeconomic contextual factors interact to influence the health of populations.
New York City is home to the largest Asian American population in the U.S. There are more than one million Asian Americans in NYC, making up 13% of the total population. 28 The largest Asian subgroups are Chinese (48%), followed by Asian Indian (19%), Korean (8%), and Filipino (6%). Asian Americans in NYC experience a binomial distribution when it comes to economic and educational indicators. Approximately 25% of Asian Americans in NYC have no high school diploma, while 41% hold a bachelor's degree or higher, and an additional 10% have a graduate or professional degree. 29 While median household income among Asian Americans in NYC is approximately $53,384, 30 in terms of income growth, Asian families tend to lag behind Black and non-Hispanic White families. 30 While Asian children in NYC overall had higher poverty rates than non-Hispanic White children, at 22% and 16%, respectively-Bangladeshi children had the highest poverty rates among Asian American subgroups. 30 Additionally, there are unique cultural and language barriers that impede access to healthcare and adherence to provider recommendations for disease prevention and management. 29 Over 71% of the Asian American population in NYC is foreign-born, while 81% of Asian Americans in NYC speak a language other than English at home. Nearly half of Asian Americans in NYC have limited English proficiency (47%), nationally the Census reports that less than 50% of those who spoke Korean, Chinese, or Vietnamese spoke English very well. 31, 32 New York City's Asian senior population has more than doubled in the last decade and statewide has grown by 75%, representing the fastest-growing senior citizen population in the city. 29 In many respects, the study of Asian Americans in NYC and nationally is the study of the health of immigrant populations. A substantial proportion (four-fifths) of Asian Americans are first or second generation immigrants. 31 Moreover, immigrants and their children now constitute over 24% of the U.S. population. 33 Thus a cross-national social determinants framework for immigrant health 34 that integrates a life-course perspective can provide understanding of how and why disparities occur and persist in Asian and other immigrant populations.
Life course perspective. The life-course perspective is the study of the effects that risk and cumulative exposures have on health over the lifespan. 35 The cumulative effects of negative risk exposures on health, particularly those that are chronic and socially determined in nature, imply an increasing vulnerability to such influences on health outcomes that differs across age groups. 5, 36 For example, the very young and older populations experience increased vulnerability compared with middle-aged adults. 18, 37 Moreover, for Asian and other immigrant populations, a life course perspective allows for the important consideration of socioeconomic status in native and receiving countries, the exposure to infectious and environmental conditions experienced in the native country, as well as the factors related to the immigrant experience, including the migration context, acculturative stress, and familial obligations (remittances) that may influence the health of the immigrant adult in the receiving country. [38] [39] [40] [41] [42] [43] [44] [45] Community partnerships and coalitions that guide CSAAH's research reflect diverse community perspectives, which allow CSAAH to consider factors such as nativity and immigration history that inform life-course perspectives, as well as to include inter-generational approaches to health promotion and disease prevention. For example, in our diabetes management initiative in the Bangladeshi community, 40 we have found that engaging a diverse range of stakeholders has been an important means of ensuring the project represents both first and second generation immigrant concerns and needs. The project coalition has worked closely with traditional partners such as faith-based organizations and ethnic media outlets to engage largely first generation immigrant communities, but also partners with student associations and ethnic sport leagues (such as cricket leagues) to support an intergenerational approach that reaches a wide spectrum of Bangladeshi men and women at different ages. These partnerships have been particularly important in engaging the community around diabetes prevention and management of the disease in younger populations, as well as promoting familybased intervention models and dialogues.
Community-based participatory research. The emergence of population health frameworks runs parallel to recognizing that there are enormous time gulfs from the development and validation of evidence-based therapies, dissemination of recommended guidelines for prevention and treatment, and finally their adoption and uptake in clinical and community settings. The rise of translational research further reflects this concern and the importance of engaging communities in the research process in order to improve the development of relevant interventions and, ultimately, more effective adoption of evidence-based interventions. Often, interventions found to be effective in rigorously controlled clinical trials fail in the uptake, practice, and adoption in realworld settings because these trials often do not account for the contextual factors that regulate or mediate behavior, health status, and access to care. [46] [47] [48] [49] As a consequence, community engagement and the practice of CBPR is increasingly viewed as a vital part of translational research science, as well for efforts to improve population health, eliminate health inequalities, and achieve health equity. 9, 17, 50 The lack of data disaggregated by Asian ethnic sub-group is a critical and persistent gap in understanding, addressing, and advocating for funding and resources that support identified community needs. [51] [52] [53] Disaggregated data is needed to identify the most prevalent disparities, the sub-groups that are experiencing them, the nature of why the disparities exist and persist, and the best strategies for mitigating them given limited resources. Disaggregated data collection is also congruent to CBPR principles that are focused on understanding the community as the unit of identity as opposed to employing a one size fits all approach. To address the data gap in NYC Asian American populations, CSAAH developed and implemented two rounds (2004 and 2014) of a large-scale Community Health Resource and Needs Assessments (CHRNA) in diverse, low-income Asian American communities in NYC using a participatory and community venue-based approach to assess existing health issues, available resources, and best approaches to meet community needs. The CHRNA was developed through the adaptation of existing surveys, such as the National Health and Nutrition Examination Survey (NHANES), in partnership with key community leaders and community-based organizations who identified and prioritized health topic areas for survey inclusion, and guided and reviewed the translation for comprehension and cultural relevance into multiple Asian languages, including Vietnamese, Khmer, Korean, Tibetan, Bengali, Nepali, and Chinese. Working with community groups, surveys are administered in-language at community venues during cultural events, community meetings, and faith-based gatherings. This method increases the possibility that underserved and hard-to-reach immigrant populations are surveyed. Importantly, the second round of surveys will allow CSAAH to assess population health improvements, changes in risk and protective factors, and population changes in the last decade, including newly arriving communities such as the Bhutanese and Burmese, thereby filling a large gap in our understanding of the health needs and priorities of emerging Asian communities.
Social marketing approach. Healthy People 2020 identifies health information communication as an important concept for improving the health of all Americans and includes "[i]ncrease social marketing in health promotion and disease prevention" as one of its developmental objectives 54 [HC/ HIT-13] and the CDC includes social marketing as a key framework in the dissemination of evidence-based health promotion practices. 55 Social marketing is the application of principles drawn from the commercial sector to influence a target audience to engage in beneficial behavioral change for the promotion of health and well-being. 56 Social marketing principles are especially well-suited for translating complex educational messages and behavior change techniques into concepts and products that will be received and acted upon by a specific segment of the audience. 57 A meta-analysis of tailored health behavior change interventions reported a significant effect for using tailored health messages over a generic approach. 58 Social marketing includes the concept of audience segmentation which allows us to attend to the social, cultural, and historical factors specific to the target audience as well as to incorporate important exposures that they have experienced across the life course that influence health-related behavior, understanding or outcome. The application of social marketing principles has been a key CSAAH strategy in culturally adapting health education and outreach materials and intervention strategies across health initiatives including hepatitis B, mammography screening campaigns, and PSE protocols and strategies across different Asian ethnic subgroups. Using epidemiological data, we are able to determine migration patterns and identify provinces and areas from native countries that have the highest burden of hepatitis B, exposure duration and experience, and to use the information to inform development of tailored messaging that resonate with immigrants from those areas. It has been particularly useful in guiding cultural modifications to evidence-based protocols and campaigns that are developed and evaluated in majority populations and do not reach, nor are relevant for, Asian American communities. It has also informed all CSAAH dissemination activities to ensure that research and intervention findings and outcomes are being presented in a meaningful and user-friendly way for real world application.
Health in all policies approach. The complexity of social and health inequities indicate that a trans-sectorial approach is needed for improved population health and reduction of health disparities and health inequities. Essentially, a health in all policies approach is a collaborative approach that recognizes that health and health promotion are impacted by policies that are managed by non-health government and non-government entities; health is not an outcome of social policies, social policies instead exert direct and indirect influences on health. Integration of health objectives in social and other public planning can ultimately have far greater impact on advancing both population health and health equity for socially vulnerable populations. In that vein, CSAAH leadership has participated on the New York State Department of Health Medicaid Redesign Team to provide feedback and guidance on policies that influence Medicaid delivery and reimbursement that have implications for reducing health disparities and improving access to care for minority and medically underserved communities. Efforts have included improved disaggregated health data collection for racial and ethnic minority communities, strategies to integrate community health workers in strengthening community-clinical linkages, workforce development, and stable housing for health disparity and vulnerable populations.
New York University's CSAAH is also an active member of Project CHARGE (Coalition for Health Access to Reach Greater Equity), a health collaborative founded in 2007 by the Coalition for Asian American Children and Families (CACF) consisting of 16 community partners that work together to address health access for Asian Pacific Americans in New York City. 59 Through participation in the Coalition, CSAAH has been able to educate city and state elected officials on the needs of Asian American communities, and advocate for data disaggregation, language access, health care access, and targeted health outreach and education. Through our relationship with CACF and Project CHARGE, CSAAH and 8 additional community-based organizations serving Asian American communities across the city have received funding to serve as In-Person Assistors (IPAs)/ Navigators for the NY State of Health insurance marketplace, providing culturally competent, linguistically appropriate, in-person enrollment assistance to individuals, families, small businesses and their employees.
Bridging clinical practice and community-based health promotion. A key research priority for CSAAH is to develop interventions that improve access to health care for prevention and better management of health disparity conditions. Community health worker (CHW) approaches are central to many of CSAAH's protocols and resonate for communities served by CSAAH. Community health workers play a critical role in bridging clinical practice and community-based health promotion for many underserved and immigrant populations, including Asian American communities. We have seen in our own work the efficacy and effectiveness of CHW interventions in the community. 39, 40, 42 Fostering the CHW workforce in underserved communities has the dual purpose of addressing the health care workforce shortages and of bolstering the human and social capital needs for communities of color. We are now moving towards better integration and sustainability of CHWs in clinical care teams and care coordination models. 60 For example, through the recently funded NYU School of Medicine-City University of New York Prevention Research Center (NYU-CUNY PRC), we are implementing an integrated CHW-electronic health record-based intervention to address hypertension management in South Asian populations, working closely with a range of health system partners, including payer organizations, state and local departments of health, and provider networks, with the ultimate goal of enhancing sustainability and scalability of the CHW model (see Figure 1) .
Application of the integrative population health equity framework. Hepatitis B is the largest health disparity experienced by Asian Americans. While less than 0.5% of the U.S. population is infected with hepatitis B, the prevalence of chronic hepatitis B infection among Asian Americans is estimated to be between 9% and 15%, and may be as high as 25% in select subgroups of recent immigrants. [61] [62] [63] [64] [65] Hepatitis B is endemic in Asian countries and exposure is largely due to transmission during childbirth and passed from mother to child. In the late 1990s, Asian American-serving communitybased organizations, community health clinics, advocates, hospitals, physician associations and community leaders came together to address the substantial disparities in hepatitis B infection and disease outcomes in Asian immigrant communities in NYC. This community-driven coalition then reached out to two additional stakeholders to create a multi-sectorial coalition, a local policy maker on the City Council of New York and CSAAH, an academic research center. By 2003, the Asian American Hepatitis B Coalition (AAHBP) was formalized and, with funding from the NYC Council, was transformed from a series of unaffiliated, sporadic community-based hepatitis B screening programs into a community-based comprehensive hepatitis B screening, vaccination, and treatment program that enabled the establishment of a centralized, epidemiological hepatitis B data registry. 66 A social determinant of health lens was applied to data collection efforts to understand social, economic, cultural, and migration factors that influence access to care.
The AAHBP is an example of a community-clinical linkage model reaching underserved populations through trusted community-based organizations for outreach and recruitment in community settings for education and screening and using CHWs and navigators. 67 Building on the program's accomplishments, the AAHBP Coalition, with CSAAH as the lead agency, was awarded a five-year CDC grant from 2007-2012 to serve as a national research center of excellence: B Free CEED. 68 As its mission, B free CEED had a multi-pronged strategy to address hepatitis B disparities: 1) identify and build the evidence-base on understanding hepatitis B-related health disparities; 2) develop and assess scalable model programs; 3) raise awareness and tailor education to diverse stakeholder groups; and 4) train and build capacity at the community and provider level. An integrative population health equity framework was implied in implementing these strategies. B Free CEED worked to compile and analyze existing data to inform local and national policy-level efforts in support of best practices to address hepatitis B-related disparities. After several years of national collective community advocacy, in May 2014 the U.S. Preventive Services Task Force (USPSTF) updated their prior 2004 guidance, issuing a "B" grade for hepatitis B screening of populations at high risk for infection, including foreign-born individuals from countries with a 2% or higher HBV prevalence rate. 69 A "B" grade USPSTF recommendation ensures healthcare providers will increase hepatitis B screening in Asian immigrant and other high-risk populations and that insurance plans will reimburse for the testing which had previously not been a reimbursable screening test. B Free CEED partner organizations also advocated for the inclusion of hepatitis B-related issues on other policies including data collection and disaggregation and allocation of funds and services for children and family issues.
A comprehensive evaluation of our community-clinical linkage model was undertaken to highlight the importance of contextual factors in determining the true burden of hepatitis B prevalence and disease burden. 66 Our findings indicated that the burden of hepatitis B and its complications is expected to be higher in areas populated by Asians emigrating from countries and specific geographic areas with higher hepatitis prevalence. Thus, migration history and pattern likely explains the large variation in hepatitis B prevalence that has been reported in studies conducted in Asian immigrant communities across the U.S. and that future studies and efforts to estimate hepatitis B prevalence in Asian Americans need to take into consideration factors including the country and geographic area of birth.
Social marketing principles and a CBPR approach was used by B Free CEED to develop and implement the Be Certain Campaign targeted to high-risk Korean and Chinese immigrants to screen for hepatitis B. The campaign includes messaging and visuals that are meaningful and relevant to the community and empowers and builds on community-based assets and strengths. Formative data was collected to understand existing knowledge and socio-cultural contextual information on the target community. These data were shared with an agency focused on the Asian American market and using a consensus process the campaign elements were chosen, pilot tested and refined. Collected formative data informed the channels and optimal community-based locations for the dissemination of the campaign. Using a convenience sample of 112 Chinese and Korean target community members, a campaign assessment indicated that before seeing the campaign, the majority of respondents reported high levels of stigma and discrimination related to hepatitis B. After viewing the campaign, over 90% reported feeling "somewhat" or "very comfortable" discussing hepatitis B. Furthermore, 96% of Korean and 60% of Chinese participants reported that they were "likely" or "very likely" to get tested or urge others to test for hepatitis B (p=0.001). From September 28, 2013-April 25, 2014, the campaign was chosen for inclusion in the "Health is a Human Right: Race and Place in America" exhibit at the David J. Sencer Centers for Disease and Control Museum (see Figure 2) . 70 The capacity of community-based organizations was also built and fostered the implementation of community-specific tailored strategies to address hepatitis B health disparities through the Legacy Pilot Program. The goal of these Legacy projects was to build a national community network of organizations, agencies, and coalitions conducting evidence-informed, community-based activities to address hepatitis B-related health disparities in the Asian American communities. Small, one-year grant awards along with technical assistance and training were provided to community-based organizations across the U.S. In total, 21 Legacy projects were funded across the U.S.
Conclusion. Health disparities and inequities facing Asian Americans are complex, multilevel, and tightly entrenched within larger social, political, historical and economic constructs. To date, little progress has been made in advancing health outcomes for racial and ethnic minority populations. We propose an integrative population health equity framework that includes advocacy, translation of research findings through communication and adaptation and meaningful implementation of culturally relevant strategies and policies that address the complex and multilevel challenges of health promotion for underserved, culturally diverse populations.
Applying various lenses and approaches has encouraged us to address larger political, social, cultural and economic forces that impact health outcomes, moving away from a biomedical approach to one that is social determinant in nature, and has informed the development, implementation, and dissemination of sustainable strategies and programming within the communities that we serve. 
